ABSTRACT
INTRODUCTION
Chelates of Organotin(IV) moieties with S, Ν and Ο donor ligands particularly Schiff bases 1 have been received much attention during last few years. The pronounced biological activity of the metal complexes of Schiff bases derived from sulfadrugs has led to considerable interest in their coordination chemistry. A large number of references are now available to show that the condensation products of sulfadrugs with aldehydes, ketones or their derivatives are very active biologically besides having good complexing ability and their activity increases on complexing with metal ions 2 " 4 . In view of interesting results obtained by above mentioned ligand, so it was thought worthwhile to synthesize and characterize the organotin(IV) complexes with the Schiff base derived from the condensation of salicyldehyde with sulfanilamide.
RESUL TS AND DISCUSSION
Triorganotin(IV) and diorganotin(IV) derivatives of N-(salicylidene) sulfanilamide have been synthesized by the reaction of corresponding tri-and diorganotin(IV) chlorides with the sodium salt of Ν -(salicylidene) sulfanilamide (prepared insitubythe reaction of sodium isopropoxide with the ligand) in 1:1 and 1:2 molar ratios respectively. η = 1, 2 R= n-Bu, Me nNaCI ^
Organotin(IV) Derivatives ofN-(Salicylidene)Sulfanilamide
The reactions are not much facile at room temperature therefore, the reactants were refluxed in benzene for about 4 hours to ensure the completion of the reaction. The desired product could be isolated by evaporation of the solvent under reduced pressure after filtering off the precipitated sodium chloride. These tri -and diorganotin(IV) derivatives of N-(salicylidene) sulfanilamide are cream crystalline solids. These were further purified by crystallisation using benzene-petroleum ether (40° -60°) mixture.
IR Spectral Data
The infrared spectra of these organotin(IV) complexes of N-(salicylidene) sulfanilamide have been recorded using KBr pellets in the range 4000-400 cm" 1 on a Perkin-Elmer 377 infrared spectrophotometer.
In the spectra of the ligand, bands arround 3370-3360 and 3255-3240 cm" are ascribed to η as (N-H) of sulphonamide group 5 · 6 . The bands at 3075 and 1580 cm" 1 are assigned to a combination of η (N-H) and η (C-H) modes 5 , and the NH 2 deformation of S0 2 NH 2 moiety respectively. The band arround 920 cm" 1 is attributed to η (S-N) 7 . Upon complexation with organotin(IV), all the above mentioned bands do not coordinate with tin.
In the spectra of ligand and complexes, the bands at 1355 and 1160 cm" are assigned to antisymmetric and symmetric modes of the two S-O bonds; a band at 1500 cm" is attributed to a combination of η (C=N) and η (C=C) modes. The η (C=N) modes of ligands are found to be shifted to lower wave number (Δ ν = 35 cm" 1 ) in the complexes suggesting coordination of the azomethine nitrogen to the central metal ion.
A broad band in the spectra of the ligand appearing at 2750 cm" 1 due to intramolecular hydrogen bonded OH is absent in the spectra of the complexes suggesting deprotonation of the phenolic OH of the ligand prior to coordination 8 . This is further substantiated by a shift of ν (C-O) phenolic to higher wavenumber in the complexes 9 · 10 . Bands of medium and weak intensities present in the region 570-400 cm" 1 may be due to Sn-O, Sn-N and Sn-C stretching vibration 11 " 14 .
NMR Spectral Data
The 1 H and 119 Sn NMR spectra of these derivatives have been recorded in CDCI 3 and DMSO-d 6 using TMS as an internal Standard and tetramethyltin as external standard respectively and the observed 1 H NMR chemical shifts are tabulated in experimental section. The PMR spectra of ligand is characterised by four signals observed at δ 12.8, 8.4, 7.8 and 3.21 ppm attributable to protons of the phenolic OH group, azomethine group, phenyl moiety and NH 2 group respectively. The spectra of complexes are devoid of the signal at δ 12.8 ppm suggesting deprotonation of OH of the phenolic group and its subsequent involvement in coordination. The coordination through azomethine nitrogen is supported by the high field shift of the free ligand signal at δ 8.4 to 9.7 ppm in complexes 15 . The resonance due to NH 2 group remains uneffected in complexes.
The 1 H NMR spectra of organotin(IV) derivatives of N-(salicylidene)sulfanilamide exhibit phenylene (-G 6 H 4 ) proton resonances in the forms of two complex pattern in the region 6.33-7.07 ppm and 7.23-7.93 ppm. However, in the case of the corresponding triphenyltin derivative, the phenyltin proton resonances are overlapping with the phenylene proton resonances of the ligand to give a a complex pattern at 6.70-8.33 ppm. The resonance due to butyltin protons are observed in the region 0.60-1.8 ppm, with a well defined triplet in the range 0.5-1.1 ppm, which is due to terminal methyl protons of butyl group. 676 The methyl protons of the dimethyltin(IV) derivatives appear as a sharp singlet at 0.60 ppm with a double satellite resonance on each side of the main peak. The 119 Sn NMR chemical shifts for only three representative compuonds namely, the triphenyltin(IV), mixed chlorodibutyltin(IV) and dibutyltin(IV) bis derivatives of N-(salicylidene)sulfanilamide have observed at -84.77,-126.80 and -138.13 ppm respectively. These 119 Sn NMR chemical shifts of triphenyltin(IV) and mixed chlorodibutyltin(IV) derivatives suggest that these compounds contain five coordinate tin whereas dibutyltin(IV) bis derivative contain six coordinate tin 23~26 . Thus based on above spectral studies, 5-coordinate (a) and 6-coordinate (b) structures may be tentatively proposed for triorganotin(IV) and diorganotin(IV) derivatives of N-(salicylidene)sulfanilamide respectively.
EXPERIMENTAL
All the reactions were carried out under strictly anhydrous conditions and analytical grade chemicals were used for all experiments. The Schiff base have been synthesized by the condensation of salicyldehyde with sulfanilamide in 1:1 molar ratio using ethanol as the reaction medium 27 .
The solution was refluxed on water bath for 3-4 h and then allowed to cool to room temperature. The product so obtained was recrystallised from acetone. Tin was determined as tin oxide gravimetrically 28 and nitrogen was determined by Kjeldahl's method. Infrared spectra were recorded on a Perkin-Elmer model 377 spectrophotometer in the range 4000-400 cm"
1
. The 1 H NMR spectra were recorded on a Perkin-Elmer R-32 using tetramethyl silane as an internal reference and 119
Sn NMR spectra were recorded on Jeol FX-90 using tetramethyltin as an external standard.
Reaction between triphenyltin(IV) chloride and sodium salt of N-(salicylidene) sulfanilamide in 1:1 molar ratio A weighed quantity of sodium metal (0.066 gm, 2.86 m. mols) and 15 ml of isopropanol was taken in a round bottom flask fitted with a dried and cooled water condenser and guard tube. It was refluxed for about half an hour till clear solution of sodium isopropoxide was obtained. After cooling, a weighed amount of ligand (0.80 gm, 2.89 m. mols) was added and the mixture was refluxed for half an hour again. Now a weighed amount of triphenyltin(IV) chloride (1.12 gm, 2.90 m. mols) was added and the mixture wasf urther refluxed for 4 hours to ensure the completion of reaction. The desired product (1.41 gm; 78%) was isolated by evaporation of the solvent under reduced pressure after filtering off the precipitated sodium chloride. The product was further purified by crystallization using a benzene petroleum ether (40°-60°) mixture.
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